In vitro differentiation of mouse embryonic stem cells after activation by retinoic acid.
Embryonic stem (ES) cells are pluripotent cells isolated from the inner cell mass of blastocysts. ES cells are able to differentiate into the three primitive layers (endoderm, mesoderm, and ectoderm) of the organism, including the germline. In recent reports mouse ES cells have been successfully applied in the treatment of spinal cord injury, hereditary myelin disorder of the central nervous system, and diabetes mellitus. In this study, we investigated the induction of mouse ES cell differentiation, using culture of embryoid bodies (EBs) into the diverse tissues. EBs were formed by culturing ES cells (129/SV strain) in DMEM supplemented with 10% FBS, in the absence of feeder cells and leukemia inhibitory factor (LF). EBs were induced to differentiate by treatment with retinoic acid (RA). In control medium (non-RA medium) beating muscles, blood vessels, hemocytes, and cartilages were frequently observed in EBs. Moreover, when EBs were cultured in medium including RA (5 x 10(-8) M, and 5 x 10(-9) M), differentiation of the optic vesicle, lens, retina, and neural groove was observed. In this study we demonstrated that an efficient system for inducing the differentiation of ES cells using EBs.